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Description 

The present invention relates to a fluid-absorbing 
core component, a fluid-absorbing article utilizing such 
component, and a method for making a fluid-absorbing 
core component. 

It is generally recognized that success in the mar- 
ketplace with fluid-absorbing articles such as disposa- 
ble diapers, incontinence garments or pads, catarnenial 
devices and the like, depends substantially on func- 
tional efficiency of the article, as well as comfort to the 
wearer, appearance and price of the article. 

In general, such articles have an efficient fluid- 
retaining core component, usually comprising one or 
more layers of absorbent material such as wood pulp, 
rayon, gauze, tissue or the like, and, in some cases, 
superabsorbent particulate matter or powder (SAP). To 
protect clothing, and surrounding areas from being wet- 
ted and stained by fluids retained in a core component, 
such articles are generally backed by a fluid-impervious 
backing component. They also usually possess a non- 
woven-type fabric or coverstock material, which defines, 
at least, the body-contacting surface of the fluid-absorb- 
ing article. The nonwoven coverstock material, along 
with optional intermediate acquisition layers, are relied 
on to control fluid flow and insulate the wearer from con- 
tinuous contact with moisture already retained in the 
core. The facing or coverstock must be pervious to flu- 
ids on its body-contacting side to promote rapid transfer 
of each fluid insult directly into the fluid absorbent core 
component while, itself, remaining soft, dry and essen- 
tially nonabsorbent to aqueous fluids. 

The art describes vinous constructions for core 
components. Radwanski et. al. in U.S. Pat. No. 
4,767,586 describes disposable diapers containing 
nonwoven webs of cellulosic fiber produced using 
superimposed layers of material in selected areas, it 
describes that webs of cellulosic fiber (i.e., for paper 
making) may be used in different fiber compositional 
areas. Drummond in U.S. Pat. No. 2,751,962 describes 
producing fibrous products in which coarse and fine 
denier fiber are incorporated into an integral web. 

Marshall et. al. in U.S. Pat. No. 4,931,357 describes 
forming fibrous material from webs formed of different 
staple mixtures fed through separate lickerins feedably 
arranged in parallel axial relation over a conveyor 
screen or belt. The fiber feed is oriented on the belt by 
use of baffles to define separate lateral and vertical fiber 
cross-sections within the resulting web. The web, as 
shown, is folded over to form a cylindrical-shaped com- 
ponent having a homogeneous external layer. 

Anderson in U.S. Pat. No. 4,223,677 describes an 
absorbent fibrous core structure in which absorbent fib- 
ers of less than about 6.35 mm in length are graded by 
length through the thickness of the absorbent structure. 

European Patent Application No. EP-A-0 254 476 
discloses an absorbent article having an acquisition 
zone of lower average density than the storage zone. 
The lower density zone facilitates rapid uptake of liquid 
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in that portion of the article which is most susceptible to 
initial wetting. 

European Patent No. EP-A-0 325 416 describes 
another variant of the above absorbent article with dif- 
5 ferential densities in the acquisition zone and storage 
zone. 

European Patent No. EP-A-0 399 511 is concerned 
with an airlaying apparatus which facilitates the deposi- 
tion of two or more different fibrous materials in such a 

w manner that the resulting product is not limited to being 
formed of discrete layers of the different materials. 

In British, Patent Application No. GB-A-2 087 040 
an absorbent batt is, disclosed, consisting of two reser- 
voirs disposed one on top of the other. The first reser- 

15 voir is located adjacent the open cover side of the article 
and the second reservoir is remote from the opening 
and contains a superabsorbent. The higher absorbency 
of the second reservoir relative to the first reservoir is 
attributable to the presence of the superabsorbent. 

20 tt is recognized that additional improvements to 
fluid-absorbing articles are needed to enhance the com- 
fort of the wearer of such articles. Such improvements 
may include increasing the overall efficiency and liquid 
acquisition rate of the core component itself, and 

25 improving fluid flow control, especially back flow or 
rewet properties, by varying the make up of core com- 
ponent. 

There is a need for a fluid-absorbent core compo- 
nent which has increased fluid receptivity and fluid stor- 

30 age efficiency, and reduced rewet characteristics. There 
is also a need for a core component which is capable of 
avoiding the creation of local areas of over-saturation 
upon insults to the core. It is an object of the invention to 
provide a core component for use in a fluid-absorbing 

35 article which has enhanced fluid retention and control. 
The core component of the present invention has 
improved fluid control. The core component comprises 
a plurality of zones including a zone of vulnerability 
arranged within the core component for maximum 

40 potential exposure to initial wetting. There is at least one 
additional core zone positioned in the core component 
in direct or indirect fluid receivable relation from the 
zone of vulnerability in an area of reduced potential 
exposure to initial wetting. 

45 The improved core component of the invention 
achieves a capillary gradient through the layers of the 
structure to effect fluid migration away from the fluid- 
receiving portion of the core component, i.e., the zone 
of vulnerability, and through the core component in 

so radial, lateral or axial direction. The invention recog- 
nizes that a capillary gradient is achieved in several 
ways: (1) by varying from zone to zone through the core 
component the denier of the synthetic fiber or filament in 
the wadding component; (2) by varying the concentra- 

55 tion of the fibers in the fiber mix in each zone of the core 
component wherein the fiber mix contains one fiber 
which has a higher average surface area and a lower 
average volume than the other fiber in the mix; or (3) by 
varying both the denier of the synthetic fiber and the 
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concentration of the fibers in the fiber mix. In these ways 
the average volume to surface area ratio and the aver- 
age pore size changes from zone to zone. If the concen- 
tration of the fibers in the fiber mix changes, in addition 
to changed pore size, the average liquid-solid contact 5 
angle from zone to zone also changes. 

To achieve the desired capillary gradient, the zone 
of vulnerability and additional core zones encompass a 
variety of fiber mixes and core component structures. 
The zone of vulnerability is usefully characterized by 10 
having a greater average pore size than the average 
pore size of the more wettable additional core zones 
arranged in direct or indirect fluid-receivable relation 
from the zone of vulnerability, and may additionally have 
a greater average liquid-solid contact angle than the 15 
average liquid-solid contact angle of the more wettable 
additional core zones arranged in direct or indirect fluid- 
receivable relation from such zone of vulnerability. The 
zone of vulnerability is further usefully characterized by 
utilizing synthetic fiber or filament having an average 20 
fractional value of fiber volume-to-fiber surface area, 
"volume to surface area" (e.g., ml/cm 2 ) higher than the 
corresponding average volume to surface area value 
within the wadding components of the additional core 
zones arranged in direct or indirect fluid-receivable rela- 25 
tion to the zone of vulnerability. 

In the additional core zones the average volume to 
surface area fractional value, the average pore size, and 
generally the average"liquid-solid contact angle, within 
wadding components of individual additional core zones 30 
decrease in value relative to increased distance from 
the zone of vulnerability and relative to decreased 
potential exposure to initial wetting. For example, the 
described values preferably decrease in value in gen- 
eral proportion to increased geometric distance from 35 
the zone of vulnerability, and in general proportion to 
decreased potential exposure to initial wetting. For pur- 
poses of the present invention, the average value of the 
volume to surface area for fiber or f ibrillated film in the 
zone of vulnerability within the above-indicated parame- 40 
ters can vary from about 1 ml/20,000 cm 2 to about 1 
mt/500 cm 2 or higher, and the corresponding average 
volume to surface area value within corresponding addi- 
tional core zones can usefully vary from about 1 
cc/25.000 cm 2 to about 1 cc/40,000 cm 2 or lower. 45 

In discussing suitable structures of the core compo- 
nent of the invention, a core component laying on a flat 
surface, with a backing sheet underneath the core com- 
ponent and a coverstock on top will be utilized for illus- 
tration. Then, the core component can be described so 
with reference to its x, y and z axes described below. 
The y-axis is arbitrarily chosen as the axis across the 
core component in the direction which would corre- 
spond to the direction from one leg cuff to a second leg 
cuff. The x-axis is described as the axis perpendicular ss 
to the y-axis. The core component is described as hav- 
ing a "top" which defines a portion of the core compo- 
nent which receives the initial wetting, and is in the 
plane of the x and y axis, designated the x-y plane; and 
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a "bottom" which defines the portion of the core compo- 
nent adjacent to a fluid-impervious backing. The dis- 
tance from the top to the bottom of the core component 
defines the thickness of the core component and 
describes a z-axis from the top surface. "Radial" shall 
refer to the perimeter around the zone of vulnerability in 
the x-y plane. "Lateral" shall refer to the x and y direc- 
tions from the zone of vulnerability in the x-y plane. 
"Axial" shall refer to the z-axis through the core compo- 
nent. Fluid migration in the core component of the 
invention from the zone of vulnerability to the additional 
core zones shall be described as being generally in the 
radial direction (i.e., in the x-y plane to the perimeter 
around the zone of vulnerability), lateral direction (i.e.. in 
the direction of the x or y axis in the x-y plane), or axial 
direction (i.e., through the core component in the direc- 
tion of the z-axis). The additional core zones which is 
the furthest in geometric distance from the zone of vul- 
nerability is said to be the outermost additional core 
zone. 

Rgure 1 is a schematic top plan view of a fluid 
absorbing article showing the core component of the 
invention in hidden outline. Figures 2-4 are schematic 
cross-section views of alternative embodiments of the 
core component of the invention taken along line 2-2 of 
Figure 1. Figures 5A, 5B and 5C exemplify progressive 
steps representing a suitable technique for forming the 
core zones of the core component of the invention. Fig- 
ures 6-7 are schematic top plan views of alternative 
embodiments of the invention. 

One embodiment of the instant invention is shown 
in schematic top plan view in Figure 1 in use in a fluid 
absorbing personal article in the general form of an 
open diaper 1, showing core component 4 in hidden 
outline, coversheet 2, leg seal cuffs 3, and adhesive 
tabs (not numbered)- The fluid-impervious backing 
component is not shown in the figure. Coversheet 2 is 
preferably one formed from a plurality of bonded poly- 
olef in resin fiber or f ibrillated film containing webs (not 
shown) such as treated polypropylene (PP) or polyethyl- 
ene (PE) staple including copolymers and having homo- 
geneous or mixed denier per filament (dpf) values of a 
mono- or bicomponent-type fiber. Heat-sealed or cer- 
nented thereto is a highly hydrophobic water-imperme- 
able leg seal cuff 3, preferably a topically treated 
polyolefin nonwoven material, and a core component 4 
visible through non-woven coversheet 2, preferably in a 
rectangular or oval form. The core component of the 
invention is normally utilized in the form of a rectangular, 
circular, or oval-shaped body of loosely bonded (or 
unbonded) wadding, comprising fiber bundles, slivers, 
fibiltated film and the like, of limited structural strength. 

The zone of vulnerability has, as a primary absorb- 
ent material, a wadding component comprising syn- 
thetic fiber or filament such as polyester or polyolefin- 
containing fiber inclusive of polypropylene or polyethyl- 
ene, or copolymers thereof, in an effective amount, here 
defined as 25%-100% and preferably 50%-100% based 
on the total weight of the zone. The zone of vulnerability 
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can also include, as desired, up to 75%, preferably 0% 
to 50%, of an additional fiber component having a 
higher fiber surface area and a lower volume, such as 
cellulose-based fiber. It preferably also contains super- 
absorbent matter. A useful combination for the zone of 
vulnerability, for example, includes a polyolefin/cellu- 
lose-based staple fiber mixture having a ratio, by 
weight, of 100%- 25%/0%- 75%, preferably 100%- 
50%/0%- 50%. and up to 10% of superabsorbent pow- 
der or particulate matter (SAP). 

The additional core zones have wadding compo- 
nents which comprise fiber mixtures of synthetic fiber or 
filament and an additional fiber type, or the additional 
fiber type alone. The additional fiber preferably has a 
higher fiber surface area and a lower volume than that 
of the synthetic fiber, for example, such as cellulose- 
based fiber. Suitable additional core zones contain from 
25% to 100%, preferably 50% to 100% of an additional 
fiber type, and up to 75%, preferably 50% to 100% of an 
additional fiber type, and up to 75%, preferably up to 
50% synthetic fiber. 

One example of such a core component follows: the 
zone of vulnerability comprises 50% synthetic fiber or 
filament, and 50% cellulose-based fiber; a first adjacent 
additional core zone comprises 20% synthetic fiber and 
80% cellulose-based fiber; and an outermost additional 
core zone comprises 100% cellulose-based fiber. 
Superabsorbent particulate matter (SAP) is preferably 
added to each zone. For example, if 10% SAP is added 
to the zone of vulnerability the fiber percentage by 
weights would change to 45% synthetic fiber and 45% 
cellulose based fiber, the balance percentage by weight 
in SAP. Similarly, the first additional core zone contains 
10% synthetic fiber, 70% cellulose-based fiber and 20% 
SAP; the outermost core zone contains 0% synthetic 
fiber, 50% cellulose-based ffoer and 50% SAP. 

Herein the term "denier" shall have its art recog- 
nized definition, i.e., it shall mean a measure of filament 
or thread thickness expressed as grams per 9000 meter 
length. A suitable fluid absorbent wadding component 
within the zone of vulnerability, for present purposes, 
comprises homogeneous or mixed monocomponent or 
bicomponent synthetic fiber or filament, usefully one 
having an average dpf value within a range of 3 to 50 
dpf, preferably 10.0-40.0. Synthetic fiber or filament in 
the wadding components within the fluid receivable 
additional core zones comprise fiber or filaments having 
average dpf values within a range of 1 -40 dpf, preferably 
2.0-40. Such fiber or filarment may be crimped or 
uncrimped, as desired. 

For purposes of the present invention, the term 
"synthetic fiber" infers to staple fiber, filament, or fibril- 
lated film selected from the group consisting of polyole- 
fin, polyester and nylons. Suitably the fibers or films 
forming the zones of the core component are modified 
for conventional processing steps (i.e., cutting, crimping 
and carding) and for control of flow-through properties, 
by topical treatment with modifiers or by the inclusion of 
suitable modifiers within the spun melt itself to increase 



hydrophilic or antistatic properties. Such suitable fiber 
processing is disclosed, for instance, in U.S. Pat No. 
5,033,172 of James H. Harrington in which one or more 
N,N-polyalkoxylated 10-22 carbon fatty amines with up 

s to 60% of 10-22 carbon fatty acid amides are incorpo- 
rated in the spun melt, and/or treated in accordance 
with U.S. Pat. No. 5,045,387 of A. C. Schmalz, in which 
an effective amount of a modifier composition compris- 
ing at least one of (a) a component containing alkoxy- 

10 lated ricinoleate with up to about 15%, by weight of 
modifier composition, of an 18 carbon fatty acid; (b) a 
corresponding hydrogenated derivative of (a); and (c) a 
polyalkoxylated polydimethylsiloxane, having up to 
about 80% by weight of modifier composition, of one or 

is more of component (a), (b), or combination thereof is 
topically applied onto hydrophobic potyolefin fiber or 
corresponding fibrillated film. 

Also useful, for purposes of the present invention, is 
the above-indicated incorporation of strategically posi- 

20 tioned art-recognized superabsorbent powder or partic- 
ulate matter within the core zones to improve liquid 
transport and favor more even and rapid distribution of 
fluids. Such components are natural absorbents such 
as guar gum, xanthan gum, or chitin, or are synthesized 

25 by the polymerization of acrylic acid, acrylate esters, 
vinyl alcohol, ethylene oxide, acrylamide, and other 
vinyl monomers. One of numerous commercially availa- 
ble products of this type is Sumikagel® S-50 ( a product 
of Sumitomo Company). 

30 Referring again to the Figures, Figures 2-4 repre- 
sent diagrammatic cross-sections of several suitable 
variations of core component 4 taken along line 2-2 of 
Figure 1, in which the respective zones of vulnerability 
are respectively shown as (a), (a'), and (a"), and the 

35 respective additional core zones as (b) and (c), (b') and 
(c'), and (b") and (c"). If desired, the number of addi- 
tional core zones can be conveniently increased to six 
or more, for example ten, and is preferably in the range 
of one to six additional core zones. In high volume or 

40 commercial production a core component having one to 
three additional core zones may be preferable, with 
those having one additional core zone generally being 
the simplest to manufacture. The zones are shown in 
cross-section in suitable, semi-concentric configuration 

45 (Fig. 2), in stacked horizontal configuration (Fig. 3), and 
in vertical/contiguous configuration (Fig. 4). The core 
zones may be shaped generally as rectangular hexahe- 
drons and positioned in adjacent parallel placement to 
one another. In each case from the zone of vulnerability, 

so designated by unprimed or primed "a", through addi- 
tional core zones designated by unprimed or primed "b" 
and "c," the zones are characterized as having progres- 
sively decreased average volume to surface area ratio 
values, pore size and potentially decreased average liq- 

55 uid-solid contact angles relative. As previously 
described, these characteristics are obtained, for 
instance, by varying the fiber mix so as to lower the 
average dpf of the synthetic fiber, and by varying the 
average liquid-solid contact angle by increasing the 
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concentration of one or more supplemental fibers, pref- 
erably fibers having a lower average volume and a 
higher average fiber surface area, such as a cellulose- 
based fiber. 

In Figure 2, (a) represents a centrally located zone s 
of vulnerability, preferably one containing 25%-100%, 
preferably 50%-100% of a synthetic thermoplastic fiber 
preferably topically or otherwise treated for working and 
retained hydrophilic properties. Such fiber, as above 
noted, can be a spun and treated polyolefin resin, resin io 
mix or copolymers thereof (i.e., PP/PE) having relatively 
high average dpf values within the above-indicated 
range, and combined with 0%-75%, preferably 0%- 
50%. by weight of cellulose-based ffoer, and SAP pow- 
der or particulate matter as above described. 15 

Additional core zones, (b) and (c) of Figure 2. in that 
order, represent individual homogeneous zones com- 
prising fibrous absorbent material having a progres- 
sively smaller average fiber volume and higher average 
fiber surface area and a progressively smaller average 20 
pore size, and, if the concentration of fibers in the fiber 
mix also change, a lower average liquid-solid contact 
angle as the relative geometric distance from zone (a) 
increases. Zones (a) (b) and (c) can be individually 
bonded (or unbonded), or bonded "in toto" using con- 25 
ventional bonding techniques. The embodiment illus- 
trated in Figure 2 demonstrates a structure in which fluid 
migration from the zone of vulnerability occurs in both 
the lateral and axial directions. The embodiment illus- 
trated in Figure 3 demonstrates fluid migration in the 30 
axial direction. The embodiment illustrated in Figure 4 
demonstrates fluid migration in the lateral direction. 

The embodiments illustrated in Figures 6 and 7 
demonstrate fluid migration in the radial direction. A par- 
ticularly suitable embodiment for the core component of 35 
the invention is shown in schematic top plan view in Fig- 
ure 6 in which a zone of vulnerability (a'") is radially sur- 
rounded by a single additional core zone (b"'). TTie top 
and bottom of zone of vulnerability (a"0 art not sur- 
rounded by the additional core zone (b"')» and a bottom 40 
view of this configuration (not shown) would show 
essentially the same configuration as that shown in Fig- 
ure 6. 

Figure 7 illustrates an alternative embodiment in 
schematic top plan view of the radial configuration in 45 
which another additional core zone (c'") is added to the 
structure in which additional core zone (C") is formed 
radially around additional core zone (b"'). The radial 
configurations illustrated in Figures 6 and 7 also accom- 
modate any number of additional core zones, preferably so 
from one to six additional core zones, preferably one or 
two additional core zones, and most preferably one 
additional core zone. 

Encouraging fluid migration in several directions is 
achieved by combining the structures described. An 55 
alternative embodiment of the radial configuration in 
Figure 6, for example, comprises stacking a first radial 
structure upon a second radial structure (not shown) in 
which the zone of vulnerability of the second radial 



structure has a reduced percentage by weight of syn- 
thetic fiber than the percentage by weight of synthetic 
fiber in the zone of vulnerability of the first radial struc- 
ture to create a gradient in both the radial and axial 
direction. 

Figure 5A represents, in schematic cross-section 
view, a step or stage in a process suitable for producing 
zoned core components within the scope of the present 
invention, in which a continuous flexible screen or belt 5 
is supported from movable support elements 9 having 
end-wise attached flanges 1 0 slideably resting on corre- 
sponding support flanges 1 1 at the top of a "IT shaped 
perforated forming trough 6 forming an upper surface of 
suction box 7. As shown, one core layer, corresponding, 
for instance, to additional core zone (c) of Figure 2 has 
been formed from an air entrained fiber mix 12 supplied 
from above (see arrows) through twin lickerins axially 
arranged in machine direction and a mixing zone (not 
shown). The entrained fiber is shown to be adhered to 
the corresponding "IT shaped flexible screen or belt 5 
with the aid of a partial vacuum obtained through vac- 
uum exhaust pipe 8 on the reverse side of the belt and 
trough 6. 

An additional core zone, here represented in Figure 
5B as layer (b), is conveniently applied at a downstream 
station, using different fiber, or fiber/particulate mixtures 
to obtain a core zone of higher fiber volume and lower 
fiber surface area (i.e., a numerically higher volume to 
surface area value) and a larger average pore size, and 
potentially a larger average liquid-solid contact angle 
than laid down in zone (c). 

Figure 5C schematically represents a cross-section 
at a further downstream station in which the zone of vul- 
nerability or (a) core zone is formed. As shown, the air- 
entrained fiber or particulate matter making up such 
zone is applied from above in the general manner of the 
previous upstream stations as shown in Figures 5A and 
5B, however, the (a) zone can also be separately laid 
down In toto" as a compiled fiber or filament mass as 
webs, or even as fibrillated film, and the entire wadding 
optionally bonded together using sonic, thermal, laser 
or similar conventional bonding techniques (not shown). 

Hie dimensions of each core zone vary according 
to the fluid-absorbing article and the size of the particu- 
lar article in which the core component is utilized. For 
example, the size of each zone depends upon the struc- 
ture of the core component and the number of additional 
core zones utilized. A suitable zone of vulnerability has 
a diameter within the range of about 5 cm to about 10 
cm. The zone of vulnerability ranges in thickness from 
about 2 mm to about 2 cm. The additional core zones 
range in thickness from about 2 mm to about 2 cm. 
Additional core zones surrounding the zone of vulnera- 
bility in the radial or lateral direction represent incre- 
ments from the zone of vulnerability in the x-y plane. 
The increments of the additional core zones range in 
size from about 0.5 cm to about 20 cm. 
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EXAMPLE I 

A. Three test diaper cores, identified as T-1 , T-2 and 
T-3 and having the general semi-concentric config- 
uration as described in Figure 2, are formed from 
sequentially-applied mixtures of air entrained 18 
dpf (0.75 inch staple) polypropylene and cellulose 
fluff pulp fiber (obtained from Georgianier Wood 
Pulp softwood bleached Kraft from ITT Rainier Co.). 
The mixtures are applied at five separate stations 
onto a movable screen or belt in the manner gener- 
ally described with respect to Figures 5A-5C. The 
resulting unbonded zones are sequentially laid 
down in about 1 "-thick layers having the following 
concentrations (in weight percent) of polypropyl- 
ene/cellulose: 0/100, 10/90. 15/85. 25/75 and 50/50 
(zone of vulnerability). 

The test cores, in toto, contain 23 weight per- 
centage (23 wt. %) polypropylene staple with a den- 
sity of about 0.045 gm/cc. The test cores are then 
topped with identical polypropylene nonwoven cov- 
erstock and tested for Liquid Acquisition and Rewet 
characteristics (Table I) using a pressure-driven 
GATS (Gravimetric Absorbency Testing System) 
with GATS II test equipment from M/K Systems Inc. 
of Danvers, Massachusetts. A raised (15 cm) liquid 
reservoir is feedably connected by tubing (for 
upward flow) beneath a single-holed simple plat- 
form. The test core and a weighted coverstock are 
placed thereon above the hole under 0.1 psia. A 
flow valve is opened for one (1) second and reser- 
voir weight loss recorded. The reservoir loss (gm) 
divided by time, provides initial acquisition rate 
data. 

The rewet test is effected by obtaining an 80% 
core saturation using as synthetic urine, a 53 
dyne/cm dilute saline-surfactant solution obtained 
from Pluronic® 10-R-8 surfactant from BASF Inc. 
After five (5) minutes the test core is removed and 
covered with a second preweight dry bonded core 
and pressed (0.5 psi) for two (2) minutes, the 
increase in weight of the dry-bonded core is 
reported as rewet in grams. 

As a control. Example IA is repeated but using 
identical polypropylene/cellulose staple mixtures at 
each zone application station to obtain uniformly- 
distributed fiber mix throughout the core at a den- 
sity of about 0.045 gm/cc and a total content of 
polypropylene staple of about 23 wt. %. The control 
cores, identified as C-1 , C-2 and C-3, are tested for 
Acquisition Rate and Rewet Properties as before 
and the results reported as an average in Table I 
below. 

As a further control, three cores, identified as 
C4, C-5 and C-6 are prepared using 100 weight 
percent of the same batch cellulose as that used in 
the previous example in each zone to obtain a core 
of about the same density and weight. These con- 
trol cores are identically tested for Acquisition Rate 



and Rewet Properties and the results reported as 
an average in Table I below. As a comparison for 
Acquisition Rate, it is noted that maximum unim- 
peded flow is 10.7 ml/second. 

5 



Table I 



Core Sample # 


Acquisition Rate 
ml/second (av.) 


Rewet 
(gm) (av.) 


T-1, T-2, T-3, 


9.7 


7.9 


C-1, C-2. C-3 


8.8 


8.0 


C-4, C-5, C-6 


8.1 


9.9 
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B. Example IA is repeated in core samples T4, T-5 
and T6, using 1 5 dpf 0.75" polyester staple in place 
of polypropylene staple. The cores are identically 
20 tested as before and the averaged test resurts 
reported in Table II below. 

Example IA is repeated with control cores C-7, C-8 
and C-9, in which the same total amounts of polyester 
25 (PET) and identical weight percentage of PET/cellulose 
as used in T4. T-5 and T-6 are applied at each zone to 
obtain a uniform staple distribution through the cores. 
The cores are tested as before and the averaged test 
' results reported in Table II below as averages. Again, it 
30 is noted that maximum unimpeded flow rate is 10.7- 
ml.sec. 



Table II 



Core 
Sample # 


Acquisition Rate 
ml/second (av.) 


T-4, T-5, T-6 


10.5 


C-7, C-8, C-9 


8.7 



Examples IA and IB are repeated but with the addi- 
tion of 5 weight percent of Sumikagel® S-50 (SAP) 

45 within the zone of vulnerability and 5 weight percent 
within the outermost zone (the first laid down in Figure 
5A). Rewet determinations are carried out as before 
and the averaged test results reported in Table III as 
average values in comparison with Example IA and IB 

so values. 
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Table III 



Core 
Sample # 


Rewet (no 
SAP)(gm) 


Rewet (with 
SAP)(gm) 


T-1,T-2,T-3 


7.9 


5.5 


C-1.C-2, C-3 


8.0 


6.3 



Table IV 



Core Sample # 


Acquisition Rate 


T-7, T-8, T-9 


9.16 ml/sec (av.) 


C-10, C-11.C-12 


7.81 ml/sec (av.) 


C-13, C-14, C-15 


7.35 ml/sec (av.) 



EXAMPLE II 

Test diaper cores, identified as T-7, T-8, and T-9 and is 
having the general radial configuration as described in 
Figure 6, are formed from mixtures of air entrained 20 
dpf (0.75 inch staple) polypropylene and cellulose fluff 
pulp (obtained from Georgianier Wood Pulp bleached 
Kraft from ITT Rainier Co.). The following concentra- 20 
tions (in weight percent) of polypropylene/cellulose: 
0/100 and 50/50 (zone of vulnerability) are utilized. A 
first additional core zone comprising an approximately 
one (1) inch layer of 100% cellulose is formed, and a 
hole of approximately 1 -1/2 to 2" in diameter is punched 25 
and removed from a central area of the additional core 
zone. A second layer of the 50/50 concentration is 
formed, and a generally circular form of approximately 
1-1/2 to 2 inches in diameter, representing the zone of 
vulnerability, is removed from the second layer. The cir- 30 
cular form is inlaid into the hole punched in the first layer 
to form a core component with a zone of vulnerability 
and one additional core zone. 

The test cores, in toto, contain 33 weight percent- 
age (33 wt. %) polypropylene staple with a density of 35 
about 0.05 gm/cc. The test cores are then topped with 
identical polypropylene nonwoven coverstock and 
tested for Liquid Acquisition (Table I) using a pressure- 
drive GATS (Gravimetric Absorbency Testing System) 
with GATS II test equipment from M/K Systems Inc. of 40 
Danvers, Massachusetts, as described in Example I. 

As a control, the example above is repeated but 
using identical polypropylene/cellulose staple mixtures 
at each zone application station to obtain uniformly-dis- 
tributed fiber mix throughout the core at a density of 45 
about 0.05 gm/cc and a total content of polypropylene 
staple of about 33 wt. %. The control cores, identified as 
C-10, C-11 and C-12 are tested for Acquisition Rate as 
before and the results reported as an average in Table 
IV below. so 

As a further control, three cores, identified as C-13, 
C-14 and C-15 are prepared using 100 weight percent 
of the same batch cellulose in each zone to obtain a 
core of about the same density and weight. These con- 
trol cores are identically tested for Acquisition Rate and 55 
the results reported as an average in Table IV below. As 
a comparison for Acquisition Rate, it is noted that maxi- 
mum unimpeded flow is 10.7 ml/second. 



Claims 

1. A core component for use in a fluid-absorbing arti- 
cle having a plurality of zones, said core component 
comprising: 

(a) a zone of vulnerability positioned in said 
core component for maximum potential expo- 
sure to initial wetting, said zone of vulnerability 
having a wadding component comprising syn- 
thetic fiber or filament; and 

(b) at least one additional core zone in the core 
component having a wadding component and 
arranged in the core component in an area of 
reduced potential exposure to initial wetting 
and in direct or indirect fluid-receivable relation 
from said zone of vulnerability; 

wherein the wadding component in the zone 
of vulnerability is characterized by (c) a greater 
average pat size than the average pore size of the 
wadding components in the at least one additional 
core zone and (d) a higher average fractional value 
of fiber volume-to-fiber surface area than the aver- 
age fractional value of fiber volume-to-fiber surface 
area within the wadding component of the at least 
one additional core zone. 

2. A core component as claimed in claim 1 wherein 
the wadding component in the zone of vulnerability 
is characterized by a greater average liquid-solid 
contact angle than that of the wadding component 
of the at least one additional core zone. 

3. A core component as claimed in claim 1 wherein 
there is a plurality of additional core zones in the 
core component arranged in areas of reduced 
potential exposure to initial wetting and wherein the 
average fractional value of fiber volume-to-fiber sur- 
face area and the average pore size within the wad- 
ding components of said additional core zones 
decrease in value from zone to zone relative to 
increased geometric distance from said zone of vul- 
nerability and corresponding decreased potential 
exposure to initial wetting. 
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4. A core component as claimed in claim 3 wherein 
the wadding component in the zone of vulnerability 
is characterized by a greater average liquid-solid 
contact angle than the average liquid-solid contact 
angle of the wadding components within the addi- 
tional core zones and the average liquid-solid con- 
tact angle within the additional core zones 
decreases in value from zone to zone relative to 
increased distance from said zone of vulnerability 
and corresponding decreased potential exposure to 
initial wetting. 

5. A core component as claimed in claim 1 wherein 
the core component contains one additional core 
zone to the zone of vulnerability. 

6. A core component as claimed in claim 5 wherein 
the wadding component in the zone of vulnerability 
is further characterized by a greater average liquid- 
solid contact angle than the average liquid-solid 
contact angle of the wadding component within the 
additional core zone. 

7. A core component as claimed in any of the preced- 
ing claims 1 - 6 further characterized in that the 
additional core zone is positioned about the zone of 
vulnerability in semi-concentric configuration. 

8. A core component as claimed in any of claims 1 - 6 
further characterized in that the zone of vulnerabil- 
ity and the additional core zone form generally rec- 
tangular hexahedrons in adjacent parallel 
placement to one another. 

9. A core component as claimed in any of claims 1 - 6 
further characterized in that the additional core 
zone is positioned in radial configuration around the 
zone of vulnerability. 

10. A core component as claimed in any of the preced- 
ing claims further characterized in that the wadding 
component of the zone of vulnerability comprises 
about 25%- 100% by weight of polyolefin or polyes- 
ter staple fiber or filament. 

11. A core component as claimed in claim 10 wherein 
the wadding component of the zone of vulnerability 
comprises about 50% to 1 00% by weight of polyole- 
fin or polyester staple fiber or filament. 

12. A core component as claimed in any of claims 1-10 
further characterized in that the zone of vulnerabil- 
ity comprises about 25% to 100% of polyolefin or 
polyester staple fiber or filament and about 75% to 
0% by weight cellulose-based fibers. 

13. A core component as claimed in any of the preced- 
ing claims further characterized in that the zone of 



vulnerability comprises from about 0% up to about 
50% by weight of a cellulose-based fiber. 

14. A core component as claimed in any of claims 1-10 
5 further characterized in that the zone of vulnerabil- 
ity comprises about 25% to about 75% of polyolefin 
or polyester staple fiber or filament and about 75% 
to about 25% by weight cellulose-based fibers. 

10 1 5. A core component as claimed in any of the preced- 
ing claims wherein the additional core zone com- 
prises cellulose-based fibers. 

16. A core component as claimed in any of the preced- 
is ing claims wherein the additional core zone con- 
tains from about 25% to 100% by weight of a 
cellulose-based fiber. 

17. A core component as claimed in claim 15 wherein 
20 the additional core zone contains from about 50% 

to 100% by weight of a cellulose-based fiber. 

18. A core zone as claimed in claims 3 or 4 wherein the 
zone of vulnerability comprises about 25% to 1 00% 

25 of polypropylene or polyethylene fiber or filament 
and 0% to about 75% by weight of cellulose-based 
ffoer and wherein each additional core zone com- 
prises about 25% to 100% of cellulose fiber, and 
0% to about 75% by weight of synthetic fiber or f ila- 

30 merit, and wherein each additional core zone has a 
greater amount of cellulose-based fiber than the 
additional core zones geometrically closer to the 
zone of vulnerability. 

35 1 9. A core component as claimed in any of the preced- 
ing claims further characterized in that the wadding 
components within the zone of vulnerability com- 
prise fiber or filament having an average dpf value 
within a range of about 3 to about 50 dpf and wad- 

40 ding components within the additional core zone 
comprise fiber or filament having average dpf val- 
ues within a range of about 1 to about 40 dpf. 

20. A core component as claimed in claim 1 9 wherein 
45 the wadding components in the zone of vulnerabil- 
ity comprise ftoer or filament having an average dpf 
value within a range of about 10.0 to about 40.0 dpf 
and wadding components within the additional core 
zone comprise fiber or filament having average dpf 

so values within a range of about 2.0 to about 40. 

21 . A core component as claimed in any of the preced- 
ing claims further characterized in that the zone of 
vulnerability or the additional core zone contains 

55 superabsorbent. 

22. A core component as claimed in claim 21 wherein 
the additional core component has up to 10% by 
weight superabsorbent 
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23. A core component as claimed in any of the preced- 
ing claims wherein the additional core zones con- 
tain from about 20% to about 50% by weight of 
superabsorbent. 

24. A core component as claimed in any of the preced- 
ing claims further characterized in that the addi- 
tional core zone is bonded to at least one adjacent 
additional core zone or the zone of vulnerability. 

25. A core component as claimed in any of claims 1-6 
further characterized in that the at least one addi- 
tional core zone is in lateral contact with said zone 
of vulnerability. 

26. A core component as claimed in claims 1-6 further 
characterized in that at least one additional core 
zone is positioned so as to permit radial fluid migra- 
tion from the zone of vulnerability to the at least one 
additional core zone. 

27. A core component as claimed in any of the preced- 
ing claims further characterized in that the fiber or 
filament comprising the wadding components 
within the zone of vulnerability and additional core 
zones are of constant length. 

28. A core component as claimed in any of claims 1-27 
further characterized in that the average value of 
the fiber or fibrillated film volume to fiber or fibril- 
lated film surface area in the zone of vulnerability is 
in the range of about 1 cc/20.000 cm 2 to about 1 
cc/500 cm 2 , and the average value of the fiber or 
fibrillated film volume to fiber or fibrillated film sur- 
face area in the additional core zone is in the range 
of about 1 cc/25.000 cm 2 to about 1 cc/40,000 cm 2 . 

29. A core component for us in a fluid-absorbing article 
as claimed in any of the preceding claims further 
characterized in that the zone of vulnerability com- 
prises about 50% by weight synthetic fiber and 
about 50% by weight of cellulose-based fiber, and 
that a first additional core zone is arranged in radial 
configuration about the zone of vulnerability, and a 
second additional core zone comprising about 
100% cellulose-based fiber is arranged adjacent to 
and in radial configuration around the first zone of 
vulnerability. 

30. A method for the preparation of a core component 
for use in a fluid-absorbing article comprises faying 
down at least one additional core zone and a zone 
of vulnerability characterized in that the zones are 
comprised of fiber or filament possessing different 
average pore sizes and average fractional values of 
fiber or filament volume to fiber or filament surface 
area; the zone of vulnerability is positioned in the 
core component for maximum exposure to initial 
wetting and the at least one additional core zone is 



arranged in direct or indirect fluid-receivable rela- 
tion to the zone of vulnerability and in areas of 
reduced exposure to initial wetting, and further 
characterized in that the at least one additional core 

5 zone has a smaller average pore size and average 
fractional value of fiber or filament volume to fiber or 
filament surface area than the respective average 
pore size and average fractional value of fiber or fil- 
ament volume to fiber or filament surface area in 

10 the zone of vulnerability; and in that when two or 
more additional core zones are used the degree of 
difference in the average pore size and average 
fractional value of fiber or filament volume to fiber or 
filament surface area between the additional core 

15 zones increase in relation to increased distance 
from the zone of vulnerability and to reduced risk of 
initial wetting. 

31. A method as claimed in claim 30 characterized in 
20 that the zone of vulnerability has an average liquid- 
solid contact angle greater than that of the at least 
one additional core zone and that when two or more 
additional core zones are used the degree of differ- 
ence in average liquid-solid contact increases in 

25 relation to increased distance from the zone of vul- 
nerability and to reduced risk of initial wetting. 

32. A method for the preparation of a core component 
for use in a fluid-absorbing article as claimed in 

30 claims 30 or 31 further characterized by the step of 
laying the additional core zones about the zone of 
vulnerability in semi-concentric arrangement, or in 
lateral configuration about the zone of vulnerability, 
or in axial configuration beneath the zone of vulner- 

35 ability, or in radial configuration around the zone of 
vulnerability. 

33. A fluid-absorbing article comprising, in combina- 
tion, the fluid-retaining core component of any of 

40 claims 1-29 arranged within at least a fluid permea- 
ble coverstock and a fluid impervious backing layer. 

Patentanspruche 

45 1 . Kernkomponente zur Verwendung in einem f luidab- 
sorbierenden Gegenstand mit einer Vielzahl von 
Zonen, wobei die Kernkomponente 

(a) eine in der Kernzone zur maximal mogli- 
so chen Exposition fur eine Anfangsbefeuchtung 

der Zuganglichkert bzw. Ungeschutztheit , 
wobei die zugangliche Zone der Zuganglichkert 
eine synthetische Faser Oder eine Filament 
enthaltende Polsterungskomponente enthalt 
55 und 

(b) zumindest eine zusatzliche Kernzone in der 
Kernkomponente mit einer Polsterungskompo- 
nente und angeordnet in der Kernkomponente 
in einem Bereich von verringerter moglicher 
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Exposition fur eine Anfangsbfeuchtung und in 
direkter oder indirekter Fluid aufnehmbarer 
Beziehung bezuglich der Zone der Zuganglich- 
keit umfaBt, 

worin die Polsterungskomponente in der Zone 5 
der Zuganglichkeit charaklerisiert istdurch 
(c) eine grOBere durchschnittliche PorengrOBe 
als die durchschnittliche PorengrOBe der Pol- 
sterungskomponenten in der zumindest einen 
zusatzlichen Kernzone und (d) einem hOheren 10 
durchschnittlichen Teilwert des Faservolumens 
zum Faseroberfiachenbereich als der durch- 
schnittliche Teilwert des Faservolumens zum 
Faseroberfiachenbereichs innerhalb der Pol- 
sterungskomponente der zumindest einen 15 
zusatzlichen Kernkomponente. 

2. Kernkomponente nach Anspruch 1 P worin die Pol- 
sterungskomponente in der Zone der Zuganglich- 
keit durch einen grOBeren durchschnittlichen 20 
Flussigkeits-Feststoff-Kontaktwinkel als die Polste- 
rungskomponente der zumindest einen zusfitzli- 
chen Kernzone gekennzeichnet ist. 

3. Kernkomponente nach Anspruch 1 , worin eine Viel- 25 
zahl von zusatzlichen Kernzonen in der Kernkom- 
ponente in Bereichen der verringerten mOglichen 
Exposition einer Anfangsbefeuchtung vorliegt und 
worin der durchschnittliche Teilwert des Faservolu- 
mens zum Faseroberfiachenbereich und der durch- 30 
schnittlichen PorengrOBe innerhalb der 
Polsterungskomponenten der zusatzlichen Kernzo- 
nen im Wert von Zone zu Zone relativ zum erhOh- 

ten geometrischen Abstand von dieser Zone der 
Zuganglichkeit und der entsprechend verringerten 35 
mOglichen Exposition der Anfangsbefeuchtung 
abnimmt. 

4. Kernkomponente nach Anspruch 3, worin die Pol- 
sterungskomponente in der Zone der Zuganglich- 40 
kert durch einen grOBeren durchschnittlichen 
Flussigkeits-Feststoff-Kbntaktwinkel als der durch- 
schnittliche Flussigkeits-Feststoff-Kontaktwinkel 
der Polsterungskomponenten innerhalb der zusatz- 
lichen Kernzonen gekennzeichnet ist und der 45 
durchschnittliche Flussigkeits-Feststoff-Kontakt- 
winkel in den zusatzlichen Kernzonen im Wert von 
Zone zu Zone relativ zum erhOhten Abstand von 
der Zone der Zuganglichkeit und entsprechend der 
abnehmenden mOglichen Exposition der Anfangs- so 
befeuchtung abnimmt. 

5. Kernkomponente nach Anspruch 1 , worin die Kern- 
komponente eine zusatzliche Kernzone zu der 
Zone der Zuganglichkeit enthait ss 

6. Kernkomponente nach Anspruch 5, worin die Pol- 
sterungskomponente in der Zone der Zuganglich- 
keit weiter durch einen grOBeren durchschnittlichen 



ROssigkeits-Feststoff-Kontaktwinkel als den durch- 
schnittlichen FIQssigkeits-Feststoff-Kbntaktwinkel 
der Polsterungskomponente in der zusatzlichen 
Kernzone gekennzeichnet ist. 

7. Kernkomponente nach einem der vorhergehenden 
Anspruche 1 bis 6, weiter dadurch gekennezeich- 
net, daB die zusatzliche Kernzone urn die Zone der 
Zuganglichkeit in halbkonzentrischer Konfiguration 
positioniert ist. 

8. Kernkomponente noch einem der Anspruche 1 bis 
6, weiter dadurch gekennzeichnet, daB die Zone 
der der Zuganglichkeit und die zusatzliche Kern- 
zone im allgemeinen rechtwinWige Hexaeder in 
benachbarter paralleler Anordnung zueinander bil- 
den. 

9. Kernkomponente nach einem der Anspruche 1 bis 
6, weiter dadurch gekennzeichnet, daB die zusatz- 
liche Kernzone in radialer Konfiguration urn die 
Zone der Zuganglichkeit positioniert ist. 

10. Kernkomponente nach einem der vorhergehenden 
Anspruche, weiter dadurch gekennzeichnet daB 
die Polsterungskomponente der Zone der Zugang- 
lichkeit etwa 25 bis 100 Gew.-% Polyolefin- oder 
Polyesterstapelfaser oder -filament enthait. 

11. Kernkomponente nach Anspruch 10, worin die Pol- 
sterungskomponente der Zone der Zuganglichkeit 
etwa 50 bis 100 Gew.-% der Polyolefin- oder Poly- 
esterstapelfaser oder -filament enthait. 

12. Kernkomponente nach einem der Anspruche 1 bis 
10, weiter dadurch gekennzeichnet, daB die Zone 
der Zuganglichkeit etwa 25 bis 100 Gew.-% einer 
Polyolefin- oder Polyesterstapelfaser oder -filament 
und etwa 75 bis 0 Gew.-% eine auf Zellulose basie- 
rende Fasern enthait. 

13. Kernkomponente nach einem der vorhergehenden 
Anspruche, weiter dadurch gekennzeichnet, daB 
die Zone der Zuganglichkeit von etwa 0 bis etwa 50 
Gew.-% auf Zellulose basierende Faser enthait. 

14. Kernkomponente nach einem der Anspruch 1 bis 
10, weiter dadurch gekennzeichnet, daB die Zone 
der Zuganglichkeit etwa 25 bis etwa 75 Gew.-% 
Polyolefin- oder Polyesterstapelfaser oder -filament 
und etwa 75 bis etwa 25 Gew.-% eine auf Zellulose 
basierende Fasern enthait. 

15. Kernkomponente nach einem der vorhergehenden 
Anspruche, worin die zusatzliche Kernzone eine 
auf Zellulose basierende Fasern enthait. 

1 6. Kernkomponente nach einem der vorhergehenden 
Anspruche, worin die zusatzliche Kernzone von 
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etwa 25 bis 100 Gew.-% auf Zellulose basierende 
Faser enthalt. 

17. Kernkomponente nach Anspruch 15, worin die 
zusatzliche Kernzone von etwa 50 bis 100 Gew.-% s 
eine auf Zellulose basierende Faser enthalt. 

18. Kernzone nach Anspruch 3 Oder 4, worin die Zone 
der Zuganglichkeit etwa 25 bis 100 Gew.-% einer 
Polypropylen- oder Polyethylenfaser oder -filament w 
und 0 bis etwa 75 Gew.-%auf Zellulose basierende 
Faser enthalt und worin jede zusatzliche Kernzone 
etwa 25 bis 100 Gew.-% Zellulosefaser und 0 bis 
etwa 75 Gew.-% syrrthetische Faser oder Filament 
enthalt und worin jede zusatzliche Kernzone eine is 
grOBere Menge eine auf Zellulose basierende 
Faser, als die zusatzliche geometrisch naher zu der 
Zone der Zuganglichkeit iiegenden Kernzonen auf- 
weist. 

20 

19. Kernkomponente nach einem der vorhergehenden 
AnsprOche, weiter dadurch gekennzeichnet, daB 
die Polsterungskomponenten in der Zone der 
Zuganglichkeit eine Faser oder Filament mit einem 
durchschnittlichen dpf-Wert in einem Bereich von 25 
etwa 3 bis etwa 50 dpf und die Polsterungskompo- 
nenten in der zusatzlichen Kernzone eine Faser 
oder Filament mit durchschnittlichen dpf-Werten in 
einem Bereich von etwa 1 bis etwa 40 dpf aufwei- 
sen. 30 

20. Kernkomponente nach Anspruch 19, worin die Pol- 
sterungskomponenten in der Zone der Zuganglich- 
keit eine Faser oder Filament mit einem 
durchschnittlichen dpf-Wert in einem Bereich von 35 
etwa 10,0 bis etwa 40,0 dpf und die Polsterungs- 
komponenten in der zusatzlichen Kernzone eine 
Faser oder Filament mit durchschnittlichen dpf- 
Werten in einem Bereich von etwa 2,0 bis etwa 
40,0 aufweisen. 40 

21 . Kernkomponente nach einem der vorhergehenden 
Anspruche, werter dadurch gekennzeichnet, daB 
die Zone der Zuganglichkeit oder die zusatzliche 
Kernzone ein Superabsorbens enthalt. 45 

22. Kernkomponente nach Anspruch 21, worin die 
zusatzliche Kernkomponente bis zu 10 Gew.-% des 
Superabsorbens enthalt. 

50 

23. Kernkomponente nach einem der vorhergehenden 
Anspruche, worin die zusatzlichen Kernzonen von 
etwa 20 bis etwa 50 Gew.-% des Superabsorbens 
enthalten. 

55 

24. Kernkomponente nach einem der vorhergehenden 
AnsprOche, weiter dadurch gekennzeichnet, daB 
die zusatzliche Kernzone an zumindest eine 
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benachbarte zusatzliche Kernzone oder der Zone 
der Zuganglichkeit gebunden ist. 

25. Kernkomponente nach einem der AnsprOche 1 bis 
6, weiter dadurch gekennzeichnet, daB die zumin- 
dest eine zusatzliche Kernzone in einem seitlichen 
Kontakt mrt der Zone der Zuganglichkeit stent. 

26. Kernkomponente nach den Anspruchen 1 bis 6, 
weiter dadurch gekennzeichnet, daB zumindest 
eine zusatzliche Kernzone so positioniert ist, urn 
eine radiate Fluidwanderung von der Zone der 
Zuganglichkeit zu der zumindest einen zusatzli- 
chen Kernzone zuzulassen. 

27. Kernkomponente nach einem der vorhergehenden 
AnsprOche, weiter dadurch gekennzeichnet, daB 
die die Polsterungskomponenten enthartende 
Faser oder Filament in der Zone der Zuganglichkeit 
und der zusatzlichen Kernzone von konstanter 
Lange sind. 

28. Kernkomponente nach einem der Anspruche 1 bis 
27, weiter dadurch gekennzeichnet, daB der Durch- 
schnittswert den Faser- oder f ibrillierten Film-Volu- 
mens zu der Faser- oder fibrillierten Film- 
Oberfldchenbereich in der Zone der Zuganglichkeit 
Bereich von etwa 1 m!/20.000cm 2 bis etwa 
Iml/SOOcm 2 und der Durchschnittswert des Faser- 
oder des fibrillierten Film-Volumens zum Oberfia- 
chenbereich der Faser oder des fibrillierten Films in 
der zusatzlichen Kernzone im Bereich von etwa 
Iml^S.OOOcm 2 bis etwa Iml^.OOOcm 2 sind. 

29. Kernkomponente zur Verwendung in einem f luidab- 
sorbierenden Gegenstand nach einem der vorher- 
gehenden Anspruche, weiter dadurch 
gekennzeichnet, daB die Zone der Zuganglichkeit 
etwa 50 Gew.-% synthetische Faser und etwa 50 
Gew.-% eine auf Zellulose basierende Faser ent- 
halt, und daB eine erste zusatzliche Kernzone in 
radialer Konfiguration urn die Zone der Zuganglich- 
keit und eine zweite etwa 100 % eine auf Zellulose 
basierende Faser aufweisende zusatzliche Kern- 
zone benachbart zu und in einer radialen Konfigu- 
ration urn die erste Zone der Zuganglichkeit 
angeordnet sind. 

30. Verfahren zum Herstellen einer Kernkomponente 
zur Verwendung in einem fluidabsorbierenden 
Gegenstand durch Ablegen zumindest einer 
zusatzlichen Kernzone und einer Zone der Zugang- 
lichkeit, dadurch gekennzeichnet, daB die Zonen 
aus einer Faser oder Filament mit verschiedenen 
durchschnittlichen PorengrOBen und durchschnittli- 
chen Teilwerten des Faser- oder Filamentvolumens 
zum Faser- oder Filamentoberfiachenbereichs 
bestehen, die Zone der Zuganglichkeit in der Kern- 
komponente zur maximalen Exposition einer 



EP 0 536 941 B1 



11 



21 



EP0 536 941 B1 



22 



Anfangsbefeuchtung positioniert ist und die zumin- 
dest eine zusatzliche Kernzone in direkter oder 
indirekter fluidaufnehmbarer Beziehung zu der 
Zone der Zuganglichkeit und in Bereichen von ver- 
ringerter Exposition von Anfangsbefeuchtung 5 
angeordnet ist und weiter dadurch gekennzeichnet, 
da B die zumindest eine zusaztiiche Kernzone eine 
durchschntttliche PorengrOBe und einem durch- 
schnittlichen Teilwert des Faser- oder Filament- 
Volumens zum Faser- oder Filament-Oberflachen- 70 
bereich als die entsprechende durchschnittliche 
PorengrdGe und durchschnittiicher Teilwert des 
Faser- oder Filament-Volumens zum Faser- oder 
Filament-Oberfiachenbereich in der Zone der 
Zuganglichkeit aufweist, und dadurch, wenn zwei 15 
oder mehr zusatzliche Kernzonen zum Grad des 
Unterschieds in der durchschnittlichen PorengrOBe 
und des durchschnittlichen Teilwerts des Faser- 
oder Filament-Volumens zum Faser- oder Fila- 
ment-Oberflachenbereich zwischen den zusatzli- 20 
chen Kernzonen verwendet werden, in Bezug auf 
den erhdhten Abstand von der Zone der Zugang- 
lichkeit und dem reduzierten Risiko der Anfangsbe- 
feuchtung erhOht ist. 
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31. Verfahren nach Anspruch 30, dadurch gekenn- 
zeichnet, daB die Zone der Zuganglichkeit einen 
durchschnittlichen grOBeren Flussigkeits-Feststoff- 
Kontaktwinkel als die zumindest einen zusatzlichen 
Kernzone hat, und daB wenn zwei Oder mehr 30 
zusatzliche Kernzonen verwendet werden, der Dif- 
ferenzgrad im durchschnittlichen FIOssigkeits-Fest- 
stoff-Kontakt in Bezug auf den erhOhten Abstand 
von der Zone der Zuganglichkeit und der reduzier- 
ten Risiko der Anfangsbefeuchtung zunimmt. 35 

32. Verfahren zum Herstellen einer Kernkomponente 
zur Verwendung in einem fluidabsorbierenden 
Gegenstand nach Anspruch 30 oder 31, weiter 
gekennzeichnet durch den Schritt des Legens der ao 
zusdtzlichen Kernzonen urn die Zone der Zugang- 
lichkeit in halbkonzentrischer Anordnung oder in 
lateraler Kbnf iguration urn die Zone der Zuganglich- 
keit oder in axialer Konfiguration unter der Zone der 
Zuganglichkeit oder in radialer Konfiguration urn die 45 
Zone der Zuganglichkeit. 

33. Fluidabsorbierender Gegenstand enthaltend in Ver- 
bindung die fluidzuruckhaltende Kernkomponente 
nach einem der Anspruche 1 bis 29, die in zumin- so 
dest einer f luidpermeablen Belegschicht und einer 

f luidundurchlaBigen Ruckenschicht angeordnet ist. 

Revendications 

55 

1 . Constituant de coeur pour utilisation dans un article 
absorbant un fluide ayant plusieurs zones, ledit 
constituant de coeur comprenant : 



(a) une zone de vulnerability placee dans ledit 
constituant de coeur pour une exposition 
potentielle maximale a une humidrfication ini- 
tiate, ladite zone de vulnerability ayant un cons- 
tituant de remplissage comprenant une fibre ou 
un filament synthetique ; et 

(b) au moins une zone de coeur supplemen- 
taire dans le constituant de coeur ayant un 
constituant de remplissage et disposee dans le 
constrtuant de coeur dans une region d'exposi- 
tion potentielle rydu'rte a une humidrfication ini- 
tiate et en relation directe ou indirecte de 
reception d'un fluide de plus ladite zone de vul- 
nerability ; 

dans lequel le constituant de remplissage 
dans la zone de vulnerability est caract6ris6 par (c) 
une taille moyenne de pores plus grande que la 
taille moyenne des pores des constituants de rem- 
plissage dans ladite au moins une zone de coeur 
suppiymentaire et (d) une valeur moyenne de frac- 
tion volume des fibres-sur-surface des fibres plus 
elevye que la valeur moyenne de fraction volume 
des fibres-sur-surface des fibres dans le consti- 
tuant de remplissage de ladite au moins une zone 
de coeur supplemental. 

2. Constituant de coeur selon la revendication 1 , dans 
lequel le constrtuant de remplissage dans la zone 
de vulnyrability est caracterisy par un angle de con- 
tact liquide-solide moyen plus grand que celui du 
constituant de remplissage de ladite au moins une 
zone de coeur suppiymentaire. 

3. Constituant de coeur selon la revendication 1 , dans 
lequel il y a plusieurs zones de coeur suppl6mentai- 
res dans le constituant de coeur arrangees dans les 
regions d'exposrtion potentielle r6durte k une humi- 
diftcation initiate et dans lequel la valeur moyenne 
de fraction volume des fibres-sur-surface specifi- 
que des fibres et la taille moyenne des pores dans 
les constituants de remplissage desdites zones de 
coeur supplemerrtaires ont des valeurs qui dimi- 
nuent de zone a zone en fonction de ('augmentation 
de distance geometrique depuis ladite zone de vul- 
nyrability et de la reduction correspondante de 
('exposition potentielle a une humidrfication inrtiale. 

4. Constituant de coeur selon la revendication 3, dans 
lequel le constituant de remplissage dans la zone 
de vulnyrability est caracterisy par un angle de con- 
tact liquide-solide moyen plus grand que Tangle de 
contact liquide-solide moyen des constituants de 
remplissage dans les zones de coeur suppiymen- 
taires, et Tangle de contact liquide-solide moyen 
dans les zones de coeur suppiymentaires ont des 
valeurs qui diminuent de zone a zone en fonction 
de raugmentation de distance depuis ladite zone 
de vulnyrability et de la reduction correspondante 
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de I' exposition potentielle a une humidrfication ini- 
tiale. 

5. Constituant de coeur selon la revendication 1 , dans 
lequel le constituant de coeur contient une zone de s 
coeur supplemental a la zone de vulnerability 

6. Constituant de coeur selon la revendication 5, dans 
lequel le constituant de remplissage dans la zone 

de vulnerability est en outre caracterise par un 10 
angle de contact liquide-solide moyen plus grand 
que Tangle de contact liquide-solide moyen du 
constituant de remplissage dans la zone de coeur 
supplemental. 

15 

7. Constituant de coeur selon I'une quelconque des 
revendications 1 a 6 precedentes, caracterise en 
outre en ce que la zone de coeur supplemental 
est placee autour de la zone de vulnerability en 
configuration semi-concentrique. 20 

8. Constituant de coeur selon Tune quelconque des 
revendications 1 a 6, caracterise en outre en ce que 
la zone de vulnerable et la zone de coeur supple- 
mental torment des hexaedres g6n6ralement rec- 25 
tangulaires disposes paralleles et adjacents les uns 
aux autres. 

9. Constituant de coeur selon Tune quelconque des 
revendications 1 a 6, caracterise en outre en ce que 30 
la zone de coeur supplemental est plac6e en con- 
figuration radiale autour de la zone de vulnerability. 

10. Constituant de coeur selon Tune quelconque des 
revendications precedentes, caracterise en outre 35 
en ce que le constituant de remplissage de la zone 

de vulnerability comprend environ 25 % a 100 % en 
poids de fibre f ilee ou de filament de polyoletine ou 
polyester. 

40 

11. Constituant de coeur selon la revendication 10, 
dans lequel le constituant de remplissage de la 
zone de vulnerability comprend environ 50 % a 100 
% en poids de fibre f ilee ou de filament de polyoie- 

f ine ou polyester. 45 

12. Constituant de coeur selon Tune quelconque des 
revendications 1 a 10, caracterise en outre en ce 
que la zone de vulnerability comprend environ 25 

% a 1 00 % de fibre f ilee ou de filament de polyole- so 
fine ou polyester et environ 75 % a 0 % en poids de 
fibres a base de cellulose. 

13. Constituant de coeur selon I'une quelconque des 
revendications precedentes, caracterise en outre ss 
en ce que la zone de vulnerability comprend d'envi- 

ron 0 % jusqu'a environ 50 % en poids d'une fibre a 
base de cellulose. 
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14. Constituant de coeur selon I'une quelconque des 
revendications 1 a 10, caracterise en outre en ce 
que la zone de vulnerability comprend environ 25 
% a environ 75 % de fibre f il6e ou de filament de 
polyoiefine ou polyester et environ 75 % a environ 
25 % en poids de fibres a base de cellulose. 

15. Constituant de coeur selon I'une quelconque des 
revendications precedentes, dans lequel la zone de 
coeur supplemental re comprend des fibres a base 
de cellulose. 

16. Constituant de coeur selon I'une quelconque des 
revendications precedentes, dans lequel la zone de 
coeur supplemental contient d'environ 25 % a 
100 % en poids d'une fibre a base de cellulose. 

17. Constituant de coeur selon la revendication 15, 
dans lequel la zone de coeur supplemental con- 
tient d'environ 50 % a 100 % en poids d'une fibre a 
base de cellulose. 

18. Zone de coeur selon les revendications 3 ou 4, 
dans laquelle la zone de vulnerability comprend 
environ 25 % a 100 % de fibre ou filament de poly- 
propylene ou polyethylene et 0 % a environ 75 % en 
poids de fibre a base de cellulose, et dans laquelle 
chaque zone de coeur supplemental comprend 
environ 25 % a 1 00 % de fibre de cellulose et 0 % a 
environ 75 % en poids de f tore ou filament syntheti- 
que, et dans laquelle chaque zone de coeur supple- 
mental a une quantity de fibre a base de cellulose 
plus grande que les zones de coeur supplemental- 
res geometriquement plus proches de la zone de 
vulnerability. 

19. Constituant de coeur selon Tune quelconque des 
revendications precedentes, caracterise en outre 
en ce que les constituants de remplissage dans la 
zone de vulnerability comprennent une fibre ou un 
filament ayant une valeur dpf moyenne dans la 
gamme d'environ 3 a environ 50 dpf, et les consti- 
tuants de remplissage dans la zone de coeur sup- 
plemental comprennent une fibre ou un filament 
ayant des valeurs dpf moyennes dans la gamme 
d'environ 1 a environ 40 dpf. 

20. Constituant de coeur selon la revendication 19, 
dans lequel les constituants de remplissage dans la 
zone de vulnerability comprennent une fibre ou un 
filament ayant une valeur dpf moyenne dans la 
gamme d'environ 10 a environ 40 dpf, et les consti- 
tuants de remplissage dans la zone de coeur sup- 
plemental comprennent une fibre ou un filament 
ayant des valeurs dpf moyennes dans la gamme 
d'environ 2 a environ 40. 

21. Constituant de coeur selon I'une quelconque des 
revendications precedentes, caracterise en outre 



EP0 536 941 B1 



13 



25 



EP 0 536 941 B1 



26 



en ce que la zone de vulnerability ou la zone de 
coeur suppiementaire contient un superabsorbant. 

22. Constituant de coeur selon la revendication 21, 
dans lequel le constituant de coeur suppiementaire s 
a jusqu'& 1 0 % en poids de superabsorbant. 

23. Constituant de coeur selon Tune quelconque des 
revendications precedentes, dans lequel les zones 

de coeur suppiementaires contiennent d'environ 20 io 
% k environ 50 % en poids de superabsorbant. 

24. Constituant de coeur selon Tune quelconque des 
revendications precedentes, caracterise en outre 

en ce que la zone de coeur suppiementaire est Ii6e is 
k au moins une zone de coeur adjacente suppie- 
mentaire ou k la zone de vulnerability. 

25. Constituant de coeur selon Tune quelconque des 
revendications 1 k 6, caract6ris6 en ce que ladite 20 
au moins une zone de coeur supplgmentaire est en 
contact lateral avec ladite zone de vulnerability. 

26. Constituant de coeur selon les revendications 1 k 6, 
caracterise en outre en ce que ladite au moins une 25 
zone de coeur supplemental est placee de fagon 

k permettre une migration de f luide radiale depuis 
la zone de vulnerability jusqu'd ladite au moins une 
zone de coeur supplemental. 

30 

27. Constituant de coeur selon Tune quelconque des 
revendications precedentes, caracterise en outre 
en ce que la fibre ou le filament formant les consti- 
tuants de remplissage dans la zone de vulnerability 

et les zones de coeur suppiementaires est d'une 35 
longueur constante. 

28. Constituant de coeur selon Tune quelconque des 
revendications 1 k 27, caracterise en outre en ce 
que la valeur moyenne du rapport volume de fibres 40 
ou de pellicule fibril 1 6e sur surface des fibres ou de 

la pellicule f ibriliee dans la zone de vulnerability est 
dans la gamme d'environ 1 cm 3 /20 000 cm 2 k envi- 
ron 1 cm 3 /500 cm 2 , et la valeur moyenne du rapport 
volume des fibres ou de pellicule fibriliee sur sur- 45 
face des fibres ou de pellicule fibriliee dans la zone 
de coeur supplemental est dans la gamme d'envi- 
ron 1 cm 3 /25 000 cm 2 k environ 1 cm 3 /40 000 cm 2 . 

29. Constituant de coeur pour utilisation dans un article 50 
absorbarrt un fluide tel que revendique dans Tune 
quelconque des revendications precedentes, 
caracterise en outre en ce que la zone de vulnera- 
bility comprend environ 50 % en poids de fibre syn- 
thetique et environ 50 % en poids de fibre k base de 55 
cellulose, et en ce qu'une premiere zone de coeur 
suppiementaire est disposee en configuration 
radiale autour de la zone de vulnerability, et une 
seconde zone de coeur suppiementaire compre- 



nant environ 100% d'une fibre k base de cellulose 
est disposee de fagon adjacente k, et en configura- 
tion radiale autour de la premiere zone de vulnera- 
bility. 

30. Procede de preparation d'un constituant de coeur 
pour utilisation dans un article absorbarrt un fluide, 
comprenant le fait de disposer au moins une zone 
de coeur suppiementaire et d'une zone de vulnera- 
bility, caracterise en ce que les zones sont consti- 
tuees d'une fibre ou d'un filament possedant 
differentes tailles moyennes de pores et valeurs 
moyennes de fraction volume des fibres ou fila- 
ments sur surface des fibres ou filaments ; la zone 
de vulnerability est plac6e dans le constituant de 
coeur pour une exposition maximale k une humidi- 
f ication initiale et ladite au moins une zone de coeur 
suppiementaire est disposee en relation directe ou 
indirecte de reception d'un fluide k la zone de vul- 
nerability et dans des regions d'exposition reduite k 
une humidification initiale, et caracterise en outre 
en ce que ladite au moins une zone de coeur sup- 
piementaire a une taille moyenne des pores et une 
valeur moyenne de fraction volume des fibres ou 
filaments sur surface des fibres ou filaments plus 
petites que les respectives taille moyenne des 
pores et valeur de fraction moyenne volume des 
fibres ou filaments sur surface des fibres ou fila- 
ments dans la zone de vulnerability ; et en ce que 
lorsque deux zones de coeur suppiementaires ou 
plus sont utilisees, le degre de difference de taille 
moyenne des pores et de valeur moyenne de frac- 
tion volume des fibres ou filaments sur surface des 
fibres ou filaments entre les zones de coeur suppie- 
mentaires augmente en fonction de ('augmentation 
de distance depuis la zone de vulnerable et de la 
reduction de risque d'humidification initiale. 

31. Procede selon la revendication 30, caracterise en 
ce que la zone de vulnerability a un angle moyen de 
contact liquide-solide superieur k celui de ladite au 
moins une zone de coeur suppiementaire et en ce 
que lorsque deux zones de coeur suppiementaires 
ou plus sont utilisees, le degre de difference de 
contact liquide-solide moyen augmente en fonction 
de ('augmentation de distance depuis la zone de 
vulnerability et de la reduction de risque d'humidifi- 
cation initiale. 

32. Procede pour la preparation d'un constituant de 
coeur pour ('utilisation dans un article absorbant un 
fluide tel que revendique dans les revendications 30 
ou 31 , caracterise en outre par retape consistant k 
disposer les zones de coeur suppiementaires 
autour de la zone de vulnerability en une disposi- 
tion semi-concentrique, ou en configuration laterale 
autour de la zone de vulnerabilite, ou en configura- 
tion axiaJe en dessous de la zone de vulnerabilite, 
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ou en configuration radiate autour de la zone de 
vulnerability 

33. Article absorbant un fluide comprenant, en combi- 
naison, le constrtuant de coeur retenant un fluide de 
Tune quelconque des revendications 1 a 29 dispose 
dans au moins une mattere de couverture permea- 
ble a un fluide et une couche support impermeable 
a un fluide. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



15 



EP 0 536 941 B1 




16 



EP 0 536 941 B1 



FIGURE 6 
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FIGURE 7 
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